The Goodgrant Foundation is a charitable organization that wants to improve education performance of undergraduates attending colleges and universities in the US. So the foundation plans to contribute a total of US 50 million for a suitable team of schools per year under the condition of avoiding repeated other large grant organizations' investment. The DEA (Data Estimate Analysis) model is developed to determine an optimal investment strategy for the Goodgrant Foundation. In this paper, two questions were solved: how to choose a suitable team of schools and how to allocate the investment. Before the establishment of the model, the EXCEL software is used to preprocess data. Then the DEA model which includes two models in the paper is developed. For the first question, the CCR model is established to rank schools which used efficiency from DEAP 2.1. For the second question, the resource allocation model is established to allocate investment amount by weights of allocation from MATLAB software. Accordingly, the optimal investment strategy is received for the Goodgrant Foundation. Through the analysis above, 23 from 293 schools are selected to invest. Then the schools are ranked and the investment of US 50 million for 23 schools is allocated.
Introduction
In the ever-changing today's society, talent has increasingly become the key topic. As the cradle of talent training, colleges and universities also attract people's focus of attention. Colleges and universities shoulder the responsibilities for conveying fresh blood for society and making basic research. The development of colleges is closely related to the development of country. So many charitable organizations dedicate to donations to improve educational performance.
Zhang and Guo [1] proposed a new model to measure the relative efficiency of the assessed DMU (Decision Making Unit) through analyzing its disadvantages based on DEA model and compare the DMUs' efficiency rates and give their order. Li and Zuo [2] established the optimal investment bilevel programming models of prior development colleges as well as that of indiscriminate investment in all colleges and given the optimal investment scheme of both upper and lower level. Cai [3] introduced the higher education evaluation model of investment benefit based on DEA, collected a university's data according to the time series and conducted empirical research investment benefit from 2001 to 2009. Ma [4] analyzed Inner Mongolian University's scientific and technological input-output efficiency quantitatively applying generalized data envelopment analysis method. Gan [5] built input-output index of the Graduate School, screened index based on the factor analysis and DEA methods to analysis panel data. Juan [6] proposed a series of DEA models to accommodate settings where nonhomogenous sub-units operate in parallel network structures with intermediate measures or links. Chang [7] developed a new type of DEA model referred to as intertemporal DEA model that can be used to fully measure a firm's efficiency by explicitly considering its key inputs and outputs involving the past-present-future time span. Fuentes [8] analyzed the productivity growth of the SUMA tax offices located in Spain evolved between 2004 and 2006 by using Malmquist Index based on Data Envelopment Analysis (DEA) models. Merkert [9] applied two-stage Data Envelopment Analysis (DEA) models to estimate a single efficiency measure that combines the potentially conflicting indicators of perceived service quality and profitable for the airport context. Li [10] reestimate the TFEE (Total-Factor Energy Efficiency) using an improved DEA model, which combines the superefficiency and sequential DEA models to avoid "discriminating power problem" and "technical regress", and then used it to calculated the TEI (target for energy intensity). Adel [11] proposed an alternative DEA model for centrally imposed resource or output reduction across the references set and determined the amount of input and output reduction needed for each DMU to increase the efficiency score of all the DMUs.
The Goodgrant Foundation is a charitable organization that wants to improve educational performance of undergraduates attending colleges and universities in the US. So the Foundation plans to contribute 50 million money for a suitable team of schools per year under the condition of avoiding repeated other large grant organizations' investment.
To do this, two questions are solved for the Goodgrant Foundation: how to choose a suitable team of schools and how to allocate the investment. In order to solve the two questions, the DEA model is established to determine an optimal investment strategy, including the selection of schools and determination of investment amount. In this process, DEAP software and MATLAB software are used to solve the questions we face.
The DEA Model

Assumptions
Before solving the questions above, some assumptions are made as follows: 1) Since the period of education investment return is long, only one cycle is considered.
2) Assume that the paper does not consider the school's ownership such as Public, Private nonprofit and Private for-profit is not considered.
3) Assume that the wages of students after graduation directly reflected in the return on investment. 4) Assume that the school's all indicators are static.
The Essential Definitions
Let us consider a set of DWUs , { } 
The CCR Model
DEA (Data Environment Analysis) [12] is a nonparametric technique for measuring the relative efficiencies of a set of decision-making units ( s DMU ) which consume multiple inputs to produce multiple outputs. Nowadays, DEA has become increasingly popular for efficiency analysis in practical viewpoint of management, economics, especially the education. So it is meaningful and necessary to apply DEA model in this question.
There exist various DEA models with different economic meanings. The CCR model is chosen in this paper, CCR model which measures the efficiency is the first model of DEA displayed as follows. 
The fractional programming and linear programming are equivalent [13] . The dual problem of Equation (3) is as follows. 
Both Equation (3) and Equation (5) 2) If the optimal value of Equation (5) 
The Resource Allocation Model
According to the CCR model, an equivalent change is made on the first equation of the model [14] . 
where k represents the kth DMU, k T represents the overall size of the kth DMU and it is equal to the product of the scale and efficiency. So we can construct each of DMU in the allocation plan as follows:
DEA Model to the Goodgrant's Investment Strategy
Data Preprocessing
Because the formats of the data are various and missing values are different, the data should be preprocessed to avoid inaccuracy and instability caused by redundant data in the data mining. Firstly, the irrelevant or redundant data are deleted to make dimensionality reduced. For example, the name of schools are omitted, the schools' official website and other characters data are not considered. Secondly, the reasonable data are used to deal with missing values. For example, the plural are used to fill the scalar data such as the index "LACALE "in the data and the mean value of no missing values is used to fill the numerical data. To be clear, the EXCEL software is used to manipulate the data by the approaches we discussed above. Finally, some appropriate inputs and outputs are chosen. Through the data preprocessing and simple analysis, eight key factors are chosen: 6 inputs and 2 outputs. The DMUs are denoted as schools. After the data preprocessing, the number of schools decreased from 293 to 23. The inputs and outputs considered are as Table 1.
Establishment of the CCR Model and Resource Allocation Model
The CCR model is as follows: , , ,
According to our analysis, the variables in the model are 23, 6, 2 n m s = = = , and then use some software to solve the model.
Solving the Case
1) School ranking. The software DEAP 2.1 is used to implement CCR case of DEA. Owing to the data, the efficiency scores are got according to the DEA model. Then the schools are ranked according to the efficiency scores. So the schools are sorted by "crste" in the below chart. The degression of scale benefits show investment will not increase efficiency. So schools that are in the condition of scale benefit degression are deleted. Finally, the schools based on the overall efficiency are re-ranked. And the results are listed as Table 2 .
2) Allocation of investment. Firstly,
is got from solving the CCR model, where
 is the weight with regard to the ith input. Then the EXCEL is used to obtain the weights of allocation, allocate investment amount for schools we identified. The results are as Table 3 .
Results
After a series of analysis, the optimal investment strategy is obtained. The efficiency of schools is measured with the DEA model, and the efficiency scores are used to rank schools. Then, the investment amount is allocated based on the rank and weights of allocation solved by DEA model. So the Goodgrant Foundation can make optimal strategy for future educational investment.
Sensitivity Analysis
If the efficiency remains unchanged, but the inputs increase ( 
Conclusions
To deal with the investment strategy problem for the Goodgrant Foundation, the DEA model is used to determine an optimal investment strategy in this paper. And two questions are solved about how to choose a suitable team of schools and how to allocate the investment. The CCR model is used to rank schools which use efficiency from DEAP 2.1 in order to solve the first question. Then, the resource allocation model is established to allocate investment. Finally, the optimal investment strategy is obtained for Goodgrant Foundation. But in the analysis process, data processing may have tolerance, because the initial data have so many indexes and we have obtained part of indexes of every school. Because only the representative indexes are considered in this paper, some important indexes might be ignored; so some errors might appear in the result of data processing. And in model assumptions, the results will have a certain impact without considering some variables such as investment cycle. In the future, these factors in the improved model are investigated.
